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Load Flow Calculation Using Genetic Algorithm

H Kim J.Lee
Korea Railroad Research [nstitude

Abstract - The load flow calculation is one of the most
critical issues in electrical power systems. Generally, load
flow has been calculated by Gauss-Seidel method and
Newton-Raphson method but these methods have some
problems such as non-convergence due to heavy load and
initial value.

In this paper, to overcome such problems, the power flow
is calculated by genetic algorithm. At the heavy load, the
solution for problem can not be obtained by the
Newton-Raphson method. However, it can be solved in case
of using genetic algorithm. In this paper, the strong point of
this method would be demonstrated in application to an
example system.
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1. Create an initial population (usually a randomly
generated string)

2. Evaluate all of the individuals (apply some
function or formula to the individuals).

3. Select a new population from the old
population based on the fitness of the individuals as
given by the evaluation function

4. Apply some genetic operators (mutation &
crossover) to members of the population to create
new solutions.

5. Evaluate these newly created individuals.

6. Repeat steps 3-6 (one generation) until the
termination criteria has been satisfied (usually
perform for a certain fixed number of generation
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Table 1 The Char;ctcristics of Chromosome for load flow Table 2 The data of line impedance
calculations Line No. Impedance(pu)
Voltages angles genes 1 0-08"@0.24
5 [ 6 | [ & | Bt 2 0.02+j0.03
Voltages magnitudes genes i 8&1}*18?2
T . .06+i0.
) I E3 l | I Ei | Enb e z 0.08+10.24
6 0.06+j0.18
ZHFANA FAA dngE iy ddEE, AR 7 0.04+j0.12
o] Q1A gt 2 B4 MARE P s|EY AF
doletsh g, AF4E dMx fHAAY A £ 3w dol
(random real number)& =¥ F. HEFE 2Asd Table 3. The Bus data
Az} Q174 (population size), x FH (crossover e Toad
probability), #1o] &8 (mutation probability)® Hti Ach generahion 5 a \Y% 8
4 (maximum generation number)& A &c} 7t #H<gzhad P Q Q
A e ERAN: AAA fade zw Aga (21 - L - L - - (106 0
g e & e zd 2 - - 1045 1015 ] - -
|md 3] - 04 | 005 | - -
ZF A ol B A BAXE F 2d4 - - 06 01 - -
ot~ olch Us e olgse] Aees(Fimess  |2A 5] 04 |- | 02 | 01 | 10 | - |
function)7} Hd3}E) =2 W)
M
- Mo oeeeeereeeessenene 2)
K4 40 oS4 9o @My fdeld 2 48 g
Table 4. The chromosomes and fitness value according to generations
}_ & B T N N - - T
15| 0025500 | -0.044700 | -0.082200 | 000100 | 1114400 | 110610 | 1105200 | 001791
L B ‘ ]
l 1002] ]L—o.08’7800 0085291 | 0113761 @ 004021 | 0970674 | 0968315 | 0958965 | 0788506
i N (S SRR IS SN SR
{3008 | -0079705 | -0085291 | 01000 | 0036511 | 0880191 | 0976779 | 096580 | 0999715
Lo | S L ul , 1 o
L9998 1 00735 | -0084785 | -0.009434 - 0036 130 | 0.980330 ' ogrmiis | oseled | 0999715
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Table 5 The Parameter of Genetic algorithm

91 5t*(population_size) 30
Wz} B8 (crossover probability) 0.7
¥ o] 28 (mutation probability) 05
Hd) A4 1000
(maximum generation number)
AL AAA 09~ 11
EAAYZ YA -0.17 ~ 0.17

"’199!0llltﬂl'!ﬂ!li'&!!!?!!lll!ll
B0, o Gereien

. _ 29 2 A g S 3s
Fig. 2 Objective function by the number of generation

A ot AHFGAA 9 HL-gAe] A 29 2904
HAFy glon X oME 100094 Adsdd FEY
&3 vad ge Yehin ok

E 6 wEHCUT F22 duese] Azvw
Table 6 The comparnison of Newton-Rapson method and Genetic

algorithm

. . Newton-Rapson
Variable] GA solution Method

8y -0.079172 -0.079164

83 -0.084717 -0.84709

84 -0.99362 -0.9935

85 -0.03609 0.036085

Ez 0.980541 0.9805

Es 0.9771 0.9771

E4 0.96616 0.96617
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